Roscovitine attenuates intimal hyperplasia via inhibiting NF-κB and STAT3 activation induced by TNF-α in vascular smooth muscle cells.
Roscovitine is a selective CDK inhibitor originally designed as anti-cancer agent, which has also been shown to inhibit proliferation in vascular smooth muscle cells (VSMCs). However, its effect on vascular remodeling and its mechanism of action remain unknown. In our study, we created a new intimal hyperplasia model in male Sprague-Dawley rats by trypsin digestion method, which cause to vascular injury as well as the model of rat carotid balloon angioplasty. Roscovitine administration led to a significant reduction in neointimal formation and VSMCs proliferation after injury in rats. Western blot analysis revealed that, in response to vascular injury, TNF-α stimulation induced p65 and STAT3 phosphorylation and promoted translocation of these molecules into the nucleus. p65 can physically associate with STAT3 and bind to TNF-α-regulated target promoters, such as MCP-1 and ICAM-1, to initiate gene transcription. Roscovitine can interrupt activation of NF-κB and reduce expression of TNF-α-induced proinflammatory gene, thus inhibiting intimal hyperplasia. These findings provide a novel mechanism to explain the roscovitine-mediated inhibition of intimal hyperplasia induced by proinflammatory pathways.